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Unit of Assessment: 1 
 

Title of case study: 
Preventing bone loss in patients treated for breast cancer 
 

1. Summary of the impact  
Aromatase inhibitors (AIs) significantly improve survival from breast cancer but are associated with 
increases in osteoporotic fractures and bone mineral density loss. Research at the University of 
Manchester (UoM) has provided key evidence that has contributed to preventing debilitating bone 
demineralisation safely in breast cancer patients undergoing adjuvant therapy with AIs. UoM 
findings have led to an international consensus on guidelines recommending Dual-energy X-ray 
Absorptiometry (DEXA) scanning to identify patients at risk of bone loss as well as the use of 
bisphosphonates where bone loss has been identified. Further guidelines advise against the use of 
HRT to treat bone loss as a result of its association with breast cancer recurrence.  
 

2. Underpinning research 
See section 3 for references 1-6. UoM researchers are given in bold.  
 
Background  
Two large International trials, Arimidex Tamoxifen Adjuvant Combination (ATAC) (1) and the 
Breast International Group (BIG) 1-98 Study (New England Journal of Medicine, 353:2747-2757), 
confirmed the superiority of non-steroidal aromatase inhibitors (AIs) used for five years after 
surgery, compared with Tamoxifen, in preventing breast cancer recurrence. The findings led to the 
widespread use of AIs internationally and AIs are now the standard NICE approved treatment for 
breast cancer in oestrogen receptor positive post-menopausal breast cancer cases (NICE, Early 
and locally advanced breast cancer: Diagnosis and treatment, 2009). 
 
Research on AIs, bone loss and osteoporotic fractures 
Key UoM researchers:  
 

 Nigel Bundred (Senior Lecturer, 1991-1996; Reader, 1996-2001; Professor, 2001-date) 

 Anthony Howell (Senior Lecturer, 1980-1997; Professor, 1997-date) 
 
Researchers at UoM led three studies (ATAC, ZO-FAST, LIBERATE) that generated important  
insights around the association between AIs, bone loss and osteoporotic fractures as well as 
evidence for optimal interventions to prevent bone loss in those treated for breast cancer. Key 
findings: 

 

1. Howell (UK lead, ATAC) and Bundred (lead author, chief investigator, ZO-FAST) 
demonstrated that the complications of using AIs were increased bone loss and subsequent 
osteoporotic fractures on treatment (1, 2). 

 
2. Bundred (lead author, chief investigator) led LIBERATE, the largest international randomised 

controlled trial of HRT to prevent menopausal symptoms and bone loss in breast cancer 
patients. Over 3000 women in 31 countries were recruited to LIBERATE. In the bone 
mineralisation study within LIBERATE, 50% of post-menopausal women with breast cancer 
were found to be osteopaenic or osteoporotic at diagnosis (3, 4). HRT increased bone mineral 
density by 3% but also breast cancer recurrence (3), mostly in patients with normal bone 
mineral density (BMD). There was also a significant increase in breast tumour recurrence in 
patients randomised to HRT, especially for patients on AIs. 

 
3. Bisphosphonates had been shown to prevent bone loss in osteoporosis. Bundred led research 

to study the effect of bisphosphonates in the setting of hormone receptor positive patients with 
early breast cancer commencing adjuvant AI therapy with Letrozole. The use of intravenous 
bisphosphonates prevented bone loss and increased bone density (2). Additionally, 
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irrespective of BMD, there was a survival advantage for those patients who commenced 
bisphosphonates from the start of treatment, at analysis 60 months later (5, 6).  
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4. Details of the impact  
See section 5 for corroborating sources S1-S6.  
 
Context 
Non-steroidal AIs are now the standard of care for hormone receptor-positive breast cancers in 
post-menopausal women, nationally and internationally (S1). Our research established that AIs 
are, however, associated with increases in osteoporotic fractures and increased bone mineral 
density loss (1, 2). Almost 30,000 post-menopausal women in the UK develop breast cancer 
annually, 50% of whom already have significant bone mineral density loss before starting 
treatment. Prior to the research carried out at UoM, 2.3% of those treated with AIs annually 
developed bone fragility fractures.   

 
Pathways to impact 
UoM research has led to the following standards of care now adopted internationally: 
 
1. Routine assessment of BMD using a DEXA scan prior to AI therapy in post-menopausal 

women with hormone receptor positive breast cancer;  
2. Bisphosphonate therapy for all women with a T score < -2; 
3. Discontinuation of HRT as a therapeutic intervention after breast cancer diagnosis; 
4. Contraindication of HRT in breast cancer patients with menopausal symptoms/bone loss.  
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Reach and significance of the impact  
The research has had a substantial influence on clinical guidelines governing the treatment of 
breast cancer in the UK and internationally.   
 
Use of DEXA scan and bisphosphonates 
As a result of the research, national and international consensus guidelines were issued which 
indicate the need for pre-adjuvant therapy bone mineral density DEXA scanning to identify patients 
already osteoporotic or at risk of bone loss (S1-S4). The guidelines ensure commencement of 
intravenous or oral bisphosphonates where bone loss has been identified or patients have had 
previous osteoporotic fractures.  

 
The research was cited and adopted in NICE CG80, Early and locally advanced breast cancer: 
Diagnosis and treatment (2009). One of the key priorities identified in these guidelines is that: 
‘Patients with early invasive breast cancer should have a baseline dual energy X-ray 
absorptiometry (DEXA) scan to assess bone mineral density if they are starting adjuvant 
aromatase inhibitor treatment/have treatment-induced menopause/are starting ovarian 
ablation/suppression therapy’ (S1, p. vi). The guidance in the NICE document on treatment with 
bisphosphonates cites our research, stating: ‘Evidence from RCTs (Brufsky, 2006 [S5 below] and 
Bundred et al., 2008 [reference 2 above]) have indicated that in women who were receiving 
adjuvant letrozole, immediate treatment with zoledronate compared to delayed may prevent loss of 
BMD at both lumbar spine and total hip. There is evidence that immediate treatment with 
zoledronic acid maintains the baseline osteopenia status of patients compared with delayed 
treatment at 12 months [S6 below]. Furthermore, Bundred et al. (2008) showed no evidence to 
suggest a difference in the occurrence of fractures in immediate versus delayed treatment with 
zoledronate and that there was no difference in breast cancer recurrence when comparing 
immediate and delayed treatment with zoledronate. There are no significant acute adverse effects 
with zoledronate.’ (S1, p. 68) 
 
The US guidelines (ASCO, S3; NCCN US Task Force Report on Bone Health in Cancer Care, S4) 
cite our research and advise the use of DEXA scanning and bisphosphonates in patients on 
aromatase inhibitor therapy after breast cancer treatment.  
 
The guidelines ensure that assessment of BMD using DEXA scan prior to AI therapy is now routine 
for women with hormone receptor positive breast cancer. Bisphosphonate therapy is now offered 
to all women with a T score of < -2.  
 

The addition of bisphosphonates has led to a 5-fold reduction in fracture rate to 0.5% annually in 
patients being treated with AIs. This change in practice, adapted worldwide, has significantly 
decreased the morbidity and suffering associated with the use of AIs in breast cancer.    
 
 
HRT use after breast cancer treatment now contraindicated  
The NICE guidelines recognise that Tibolone and HRT should not be indicated for the vasomotor 
symptoms of women with breast cancer and, importantly, that HRT is a less effective treatment 
than bisphosphonates for women on AIs with breast cancer (S1). 
 
The research has contributed to the discontinuation of HRT as a therapeutic intervention after 
breast cancer diagnosis. HRT is contraindicated for breast cancer patients with menopausal 
symptoms or bone loss.  
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